














24 名の患者から 57 菌株が検出され，内訳はグラム陽性球菌 62 ％（35 株），グラム陰性桿菌
33 ％（19 株），グラム陽性桿菌 5 ％（3 株）で，複数菌検出症例は 15 名であった．MSSA
（Methicillin-sensitive Staphylococcus aureus）をはじめとする皮膚常在のグラム陽性球菌が多
く認められ，MRSA （Methicillin-resistant Staphylococcus aureus）は 1 名のみであった．患者
の術後経過をみると 7 割（17 名）の症例が経過良好で退院，3 割（7 名）が再手術となり 8 ％（2
名）が手術以外の原因で死亡した．使用された抗菌薬は CEZ （Cefazolin）が 8 名と最も多く，
次いで PIPC （Piperacillin）5 名，IPM/CS（Imipenem/cilastatin）4 名，VCM（Vancomycin）
4 名，MEPM （Meropenem）2 名などが使われていた．術後経過不良例では当初 CEZ を使用
した例が多く認められた．複数菌が検出された 15 名のうち再手術となった症例は 5 名であり，
菌種が多いほど予後は不良であることが示唆された．CEZ 耐性の菌株が検出された症例は全

















研 究 方 法
　2002 年から 2012 年の 10 年間において，当院の
糖尿病患者で足壊疽にて受診した 48 名のうち，切
断に至った 24 名を対象とした．患者は 40 歳～ 81











15 名存在し，入院決定時に HbA1c （JDS）が 8.0 ％
（NGSP で 8.4 ％）を超えていたのは 8 名であった．
透析患者は 11 名，Arteriosclerosis obliterans（ASO）





































訳はグラム陽性球菌 61.4 ％（35 株），グラム陰性桿




（MSSA））が最も多く 10 株，次いで Peptostrepto-
coccus が 7 株，Streptococcus agalactiae 4 株，
Enterococcus faecalis 4 株で，臨床上とくに問題と
なるMethicillin-resistant Staphylococcus aureus 
（MRSA）検出は 1 株のみだった．
　グラム陰性桿菌では，Escherichia coli の分離 








　Enterococcus は 6 患者から 6 株が検出され，う 
ち 4 株が Enterococcus faecalis，残り 2 株は Entero- 









株が 25.0 ％と低下が特に顕著であった（Fig. 4）．









CEZ が 最 も 多 く 8 名 に， 次 い で PIPC（5 名 ），







　術後経過をみると 70 ％（17 名）の患者が経過良




性は 1 名のみ，単一菌検出例も 1 名（MSSA）のみ
であり，残り 5 名は複数菌が検出されていた．検出




症を見ると 7 名中 5 名は透析患者であり，うち 2 名
は ASO も合併していた．これらに対し周術期に使
用された抗菌薬をみると，CEZ のみが使用されて

















Fig. 1　Bacterial species detected from 24 diabetic 
patients＇ wound who had limb amputation due 
to foot gangrene（N ＝ 57）.
Fig. 2　Antimicrobial susceptibility of MSSA cultured 
from foot gangrene before amputation（N＝10）.
Fig. 3　Antimicrobial susceptibility of Enterococcus 
faecalis detected from foot gangrene before 
amputation （N ＝ 4）.
Fig. 4　Antimicrobial susceptibility of Escherichia coli 
cultured from foot gangrene before ampu-
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Table 1　Previous reports on bacterial species detected from patients with diabetic foot gangrene.
Frequency（％）
This paper Lesene, et al 4） Aragon-Sanche et al 5） Senneville, et al 6）
Staphylococcus spp. 21.7 47 57.2 52
S.aureus 18.3 33 46.5 26.4
MRSA 1.7 19 17 9.6
CNS 3.3 14 10.7 25.6
Streptococcus spp. 6.7 9 3 12
Enterococcus spp. 10 12 0.9 8
Corynebacterium spp. 5 4 ─ 2.4
GNR 31.7 20 29 18.4
Pseudomonas aeruginosa 3.3 8 7.3 2.4
Anaerobes 21.7 4 ─ 4.8
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　Abstract 　　 The number of patients with diabetic gangrene is increasing.   Antimicrobial treatment 
is commonly used, however, limb amputation is unavoidable in the severe cases.   For prophylaxis at op-
eration, basic antimicrobial agents such as cefazolin are often administrated, however, severe infection 
could occur if resistant strains were cultured especially in immunosuppressive patients such as in those 
with diabetes.   The purpose of this study was to clarify bacterial species and their susceptibility to anti-
microbial agents for patients with diabetic foot gangrene.  Twenty-four patients（nine females） who un-
derwent amputation of their legs for the treatment of diabetic gangrene were enrolled from year 2002 to 
2012.  Among them, ﬁfteen patients had diabetic history for over ten years, and eleven patients had re-
petitive hemodialysis.   The patients were age from 40︲81（mean 67）, with an average hospitalization pe-
riod of 81.6 days.  As a result, ﬁfty-seven strains were isolated.  Among them, 62 ％ strains were Gram-
positive cocci, 33 ％ were Gram-negative rods, 5 ％ were Gram-positive rods.  Two or more strains were 
detected in ﬁfteen patients.  Indigenous bacteria of skin such as MSSA were most commonly cultured（n
＝ 10）.  MRSA was found in only one patient.  Regarding resistance, 67 ％ of Peptostreptococci（n ＝ 7）, 
and 75 ％ of E.coli （n ＝ 4） were resistant to new quinolones.  All Enterococci（n ＝ 6） were susceptible 
to penicillin.  As a result, 70％ of the operated patients had no complications and were discharged nor-
mally.  Others underwent re-operation, including two cases who died due to heart disease.  The most 
commonly used antimicrobial agent for prophylaxis was cefazolin（n ＝ 8）.　However, 60 ％ of all operat-
ed cases had a resistant bacterial strain against cefazolin.  We conclude that in order to avoid inappropri-
ate antimicrobial therapy, it is important to conﬁrm antimicrobial susceptibility with bacterial culture be-
fore operation.
Key words :  diabetes mellitus, diabetic foot gangrene, bacterial infection, antimicrobial therapy, antimicrobial 
susceptibility
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